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T-Lymphocyte Heterogeneity in the Lesions of Cutaneous T-Cell Lymphoma (CTCL) 
Cutaneous T-cell Lymphoma (CTCL} is an mdolent lymphoma 
that begins in the skin and may spread to involve other exrracura-
neous lympho1d Sites. The course may be long and protracted, or 
explos1ve and rap1d. Although the malignant cells in this lymphoma 
are T lymphocytes, the skin lesions ofCTCL contain a mixed cellu-
lar infiltrate in the dermis in addition to collections of lymphocytes 
wtthm the ep1denms. The interacuons of malignant T lymphocytes 
with the epidenms and with the mixed dermal infiltrate, and the 
interactions of recirculating atypical lymphocytes m central and 
penphcrallympho1d nssue, are believed to be important in the de-
velopment and progression of this disease. 
Recent srud1es have clearly shown that one can identify the pur-
ported malignant clones ofT lymphocytes in the skin, peripheral 
blood, and lymph nodes from md1vidual CTCL patients. These 
clones are identified on the basis of the exquisite specificity of each 
T-cell clone for distinct anugens. During development in the 
thymus, the genes for the T -cell receptor for anttgens are rearranged 
so that each T cell's receptor codes for a unique receptor protein 
with unique anttgen specificity. Thus T-cell clones can be "finger-
printed" on the bam of their umque T-cell receptor gene DNA 
sequences. S1mtlar patterns of rearrangement can be 1dennfied in 
multiple cutaneous and extracutaneous sires from individual pa-
tients, 1mplying that multiple sites are populated by a single malig-
nant clone of cells. 
In th1s 1ssue, Vmcent I lo and his colleagues from the Depart-
ments of Dermatology and Pathology at the Umversity of Michi-
gan and the Department of Dermatology at the Uruversity of Co-
penhagen have cultured and then cloned T cells from the cutaneous 
lesions of CTCL patients and analyzed the T -cell receptor gene 
rearrangements of these cloned lymphocytes. Interestingly, none of 
the cloned cells exhibited the same gene rearrangement as the pre-
dommant, presumed maltgnant, clone found m the peripheral blood 
and skin les10ns, even though the maltgnant clones were present in 
the origmal, in vitro, lymphocyte culrures. Twelve clones from 
each of two pat1ents showed the same results. The authors feel that 
the failure to propagate the malignant clones in vitro may ind1cate 
that these cells have growth requirements dtlferent from normal T 
cells, or that the associated T lymphocytes m the infiltrate may have 
s1milarcytotox1c funcuons to tumor-infiltratmg lymphocytes (TIL} 
that are found in solid tumors and are bemg used in treatment 
protocols. Dr. Kevin Cooper speculates that such non-malignant 
autologous rumor infiltrating lymphocytes propagated in vitro may 
be safely rem fused, thus "opening the door for use of such clones m 
adoptive Immunotherapy protocols." These srudies are another in-
dication of the heterogeneity of the lymphocyte populations in-
volved in the les1ons of CTCL, and remmd us of the importance of 
studying the biology of all of the lymphocyte subpopulations in-
volved in the development and progression of CTCL. 
Better Understanding of Racial Differences in Skin Pigmentation 
Differences m sktn color among different racial groups are deter-
mined by multiple factors involved in the production, packaging, 
and d1srribution of melanin m the skm. Melanin is a complex heter-
opolymer that prov1des prorecnon for the ep1derrrus by absorbmg 
ultraviOlet .111d v1sible light across a broad spectrum. Melanin 1s 
produced in ep1dermal melanocytes in organelles called mclano-
somes, which are then distributed to keratinocytes and dispersed 
throughout the epidermis and stratum corneum. 
Melanin synthesis is controlled by the rare-limiting enzyme tyro-
smase, and it has been esrabltshed for many years that the level of 
v1sible pigmentation in human skm 1s determined by the amount of 
tyrosinase in pigment cells, the rare of synches1s and abundance of 
melanosomes in melanocytes, the efficiency of melanosomc 
transfer, and rhe rate of melanosome degradation. Racial differences 
m p1gmentation are due to dt1ferences in tyrosinase levels, to differ-
ennal packagmg of melanin m melanosomes, and to differences m 
d1spersal of melanosomes. 
In this issue, Dryan Fuller and his colleagues from the Depart-
ment of Biochemistry and Molecular Biology and the Department 
of Dermatology at the University of Oklahoma Health Sciences 
Center m Oklahoma City have addressed the issue of differences in 
tyrosinase actiVIty in black and white human skin and the linkage of 
tyrosinase actiVIty to melanization. By srudymg enzyme activity in 
black and wh1te human foreskms, they could examme melanocytes 
that had not been altered by ultraviolet stimulation. "Our finding 
that tyrosmase activities 111 black skin are, on average, three times 
higher than in white skin IS in agreement With the classical findings 
of Pomeranz, but extends our understandmg by showing that ty-
tosmase acttvlty is clearly correlated with melamn content in skm," 
observed Dr. Fuller. "Perhaps more interesnng, we have found that 
desp1re this threefold difference in enzyme activity, black and white 
skins have approximately the same amount of immunoreactive ty-
rosinase." Although the Km of tyrosinase from black and white skin 
were equ1valent, indicattng similar bmding of enzyme and sub-
strate, there were apparent d1fferences m the catalytic actiVIties. It 
appears that rac1al d1fferences in pigmentation are sigruficanrly de-
termined by differennal activity of tyrosinase in black and white 
human skin. 
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An Improved Technique for Detection of Carriers for X-Linkcd Ichthyosis 
It has been shown conclusively that the scaling in patients with 
recessive X-linked ichthyosis (RXLI) is caused by the lack of the 
enzyme steroid sulfatase and the subsequent accumulation of cho-
lesterol sulfate in the stratum corneum. Although this type of ich-
thyosis is not a common or fatal d1sease, it does demonstrate how a 
single biOchemical defect can lead to distinctive changes an the 
physical properties of the epidermis. It also proves the importance of 
the degradation of cholesterol sulfate in the majntenance of normal 
stratum corneum structure and function. In this issue, investigators 
from the University of California at San Francisco report an im-
proved approach to genetic analysis that greatly facilitates detection 
of mutations in the steroid sulfatase gene in family members of 
patients wirh RXLI, and makes rhe use of prenatal diagnosis more 
practical. 
The gene for steroid sulfatase has been cloned by several groups 
and mapped on the X chromosome, and eDNA probes for the gene 
are available for identification of deletions of the gene in carriers and 
affected Individuals with RXLI. In this issue, Ervin Epstein, J r. and 
Jeannette Bonifas have shown the facility of usmg Southern analysis 
of DNA with probes for the stero1d sulfa rase gene to detect carriers 
ofRXLI, and have identified one family with a de novo mutation in 
the steroid sulfatase gene. "In the family studied, the mutation arose 
during production of the grandfather's sperm," Dr. Epstein stated. 
"TillS suggests that muranons in RXLI may occur under similar 
circumstances as those in retinoblastoma, in which 16 of 17 muta-
tions occurred during spermatogenesis." This is m contrast to ge-
neric diseases like Down's ~yndrome where abnormalities in chro-
mosome number arise during development of the oocyte. 
This technique appears to be more reliable than direct measure-
ments of leukocytes or cultured fibroblasts and can be performed on 
ann-coagulated blood stored Indefinitely at- 20• C. Thus this tech-
nique facilatates the 1denttficatton of carriers of RXLI and also facili-
tates accurate identification of when spontaneous mutations occur 
producing the RXLI genotype. 
A Different Approach to the Study of Epidermal: Dermal Communications in W ound H ealing 
The pioneering work of Gallico, Green, Bell, and orhers in applying 
cultured human kerattnocyte autografts to cover large defects in 
burn panents has provided an Important therapeutic approach to a 
number of problems in epidermal wound repair. It has also stimu-
lated extensive invcsttgation of wound healing and organogenesis 
using both animal and human models. In this issue, David Woodley 
at Stanford University and his colleagues at the University of North 
Carolina show rhat clinical ~tudies of wound healing in burn pa-
tients can provide important clues to the interaction~ of epidermis 
and derm1s during normal wound healing. 
In these studies, Dr. Woodley applied cultured ep1dermal auto-
grafts to a wound bed that had been excised down to normal muscle 
fascia in seven severely burned patients. They found that a well-vas-
culartzed "neodermis" rapidly appeared berween the ep1derrnis and 
fascia. The neodermis contained most of the major connective tissue 
elements early in the post-tramplantation period (collagen Types I, 
Ill , and VI, and fibronectin) but as late as five and a half months after 
grafting it failed to develop the normal complement of elastin fibers 
and showed poor organization oflinkin, a connective tissue element 
associated with rnicrorhread-like fibers that bind and possibly orga-
nize the linkages between anchoring fibrils, single collagen fibers, 
and m1crofibrils. Previous stud1cs have shown that such grafts show 
dimmishcd anchoring fibril structure and organization withm the 
first SIX. months after grafting. The poor recoil and elastic properties 
of healed graft sires may be due in part to the abnormal elastic fibers, 
and alterations in hnkin and anchonng fibrils described by these 
invcsngators. 
Thi~ paper poses many questions for future inve~tigation. Whar is 
the source of the neodcrmis? What arc the signals from the grafted 
keratinocytes rhat stimulate neodermis formation? Why arc an-
chonng fibrils, linkin, and clastic fibers not normally expressed or 
organtzed in this tissue? Dr. Woodley feels that future human stud-
ies in which cultured autografts are placed on different wound bases 
in vivo will provide interesttng Insights into wound repair and 
organogenesis. "We are currently studymg changes 111 the major 
structural components of the dermis and dermal-epidermal junction 
when kerannocyte grafts arc placed over a normal dermal-epider-
mal junction on suction blister wounds, and also when mesh grafts 
are placed over normal dermis." He added, "We must progress 
beyond simple identification or such structural elements and study 
their qualiry and quanury, and also elucidate the factors inducing 
their formation." 
